Temporal profile of molecular signatures associated with circulating endothelial progenitor cells in human ischemic stroke.
Endothelial progenitor cells (EPC) have been associated with good functional outcome in ischemic stroke. From preclinical studies, it has been reported that EPC proliferation is mediated by several molecular markers, including vascular endothelial growth factor (VEGF), stromal cell-derived factor-1α (SDF-1α), and the activity of matrix metalloproteinase-9 (MMP-9). Therefore, our aim was to study the role of these molecular factors in EPC proliferation in human ischemic stroke. Forty-eight patients with first episode of nonlacunar ischemic stroke were prospectively included in the study within 12 hr of symptom onset. EPC colonies were classified as early-outgrowth colony forming unit-endothelial cell (CFU-EC) and quantified at admission, at 24 and 72 hr, at day 7, and at 3 months. At the same time, serum levels of VEGF, SDF-1α, and active MMP-9 were measured by ELISA. The primary endpoint was EPC increment during the first week, which was defined as the difference in the number of CFU-EC between day 7 and admission. We found that VEGF (r = 0.782), SDF-1α (r = 0.828), and active MMP-9 (r = 0.740) levels at 24 hr from stroke onset showed a strong correlation with EPC increment. Similar results were found for VEGF levels at 72 hr (r = 0.839) and at day 7 (r = 0.602) as well as for active MMP-9 levels at 72 hr (r = 0.442) and at day 7 (r = 0.474). In the multivariate analyses, serum levels of VEGF at 72 hr (B: 0.074, P < 0.0001) and SDF-1α at 24 hr (B: 0.049, P = 0.008) were independent factors for EPC increment during the first week of evolution. These findings suggest that VEGF and SDF-1α may mediate EPC proliferation in human ischemic stroke.